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(54) FUEL CELL GENERATING SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the starting 
performance of a fuel cell. 

SOLUTION: The fuel cell generating system 1 comprises 
a fuel cell 2 and a hydrogen storage unit 1 1 having a 
hydrogen storing material MH which is capable of storing 
and discharging hydrogen so as to supply hydrogen to 
the fuel cell 2. The hydrogen storing material MH has a 
hydrogen discharge temperature that is higher than the 
operating temperature of the fuel cell 2. The generating 
system 1 also comprises a catalyst burner 20 that 
supplies heat to the hydrogen storage unit 1 1 and the 
fuel cell 2 so as to heat them. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] In a fuel cell generation-of-electrical-energy system equipped with a hydrogen 
reservoir (ll) which has hydrogen absorption material (MH) which occlusion of the 
hydrogen is carried out and can emit it to a fuel cell (2) and its fuel cell (2) that hydrogen 
should be supplied Said hydrogen absorption material (MH) is a fuel cell 
gene ration -of- electrical -energy system characterized by having a catalyzed combustion 
machine (20) which supplies heat to them that it has a hydrogen desorption 
temperature higher than an operating temperature of said fuel cell (2), and said 
hydrogen reservoir (ll) and said fuel cell (2) should be heated. 
[Claim 2] Said hydrogen absorption material (MH) is a fuel cell 
generation-of-electrical energy system according to claim 1 which is Mg system 
hydrogen storing metal alloy. 

[Claim 3] Said fuel cell (2) is a fuel cell generation-of-electrical-energy system according 
to claim 1 or 2 which is a phosphoric acid fuel cell. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a fuel cell 
generation-of-electrical-energy system and the fuel cell generation-of-electrical-energy 
system equipped with the hydrogen reservoir which has the hydrogen absorption 
material which occlusion of the hydrogen is carried out and can emit it to a fuel cell and 
its fuel cell especially that hydrogen should be supplied. This kind of 
generation-of-electrical-energy system is carried in vehicles. 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of a 
generation-of-electrical-energy system, hydrogen absorption material is heated by 
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exhaust heat of that fuel cell during steady operation of a fuel cell, and the thing to 
which made it make hydrogen emit from that hydrogen absorption material is known 
(refer to JP,5-251105,A). In this case, it has the source of heating which a thing with 
that hydrogen desorption temperature lower than the operating temperature of a fuel 
cell is used as hydrogen absorption material, and heats hydrogen absorption material at 
the time of starting of a fuel cell. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it cannot be said that the heating 
temperature by said source of heating preheats the cell quickly, and it makes it put it 
into operation to the inside of a short time since it is set as the hydrogen desorption 
temperature of hydrogen absorption material and the temperature is lower than the 
operating temperature of a fuel cell even if it supplies the surplus heat of the source of 
heating to a fuel cell at the time of starting of a fuel cell. 

[0004] Moreover, if hydrogen absorption material is heated by exhaust heat of a fuel cell 
during steady operation, since the hydrogen desorption temperature is low as 
mentioned above and the internal pressure of a hydrogen reservoir will become high, a 
pressure vessel must be used as the hydrogen reservoir, and reduction of enlargement, 
weight increase, and configuration flexibility etc. is not avoided. 

[0005] Although there is a problem that the temperature of a fuel cell descends and this 
temperature reduction makes operation of a fuel cell unstable when a hill is 
furthermore in lower at the time of low load operation of a fuel cell, for example, an 
idling, in the conventional generation -of-electrical- energy system, this problem cannot 
fully be coped with. 
[0006] 

[Means for Solving the Problem] It can carry out for striking, and it is not necessary to 
use a pressure vessel as a hydrogen reservoir, and, moreover, this invention controls a 
short-time temperature reduction at the time of low load operation of a fuel cell for 
starting of a fuel cell using surplus heat at the time of hydrogen absorption material 
heating, and aims at offering said fuel cell generation-of-electrical-energy system which 
enabled it to stabilize the operation. 

[0007] In a fuel cell generation-of-electrical-energy system equipped with a hydrogen 
reservoir which has hydrogen-absorption material which according to this invention 
occlusion of the hydrogen is carried out and can emit it to a fuel cell and its fuel cell that 
hydrogen should be supplied in order to attain said purpose, the fuel cell 
generation-of-electrical energy system equipped with a catalyzed-combustion machine 
which supplies heat to them that said hydrogen-absorption material has a 
hydrogen-desorption temperature higher than an operating temperature of said fuel cell, 
and should heat said hydrogen reservoir and said fuel cell is offered. 
[0008] Since it is equal to hydrogen desorption temperature of hydrogen absorption 
material, or it is highly set up a little rather than it and the temperature is higher than 
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an operating temperature of a fuel cell when surplus heat of a catalyzed combustion 
machine is supplied to a fuel cell at the time of starting of a fuel cell, temperature of 
heat of combustion of a catalyzed combustion machine can preheat the cell quickly, and 
can be made to put it into operation to inside of a short time. This is effective when 
aiming at energy saving. 

[0009] Moreover, since a hydrogen reservoir is heated with a catalyzed combustion 
vessel made above in a temperature setup, internal pressure of a hydrogen reservoir is 
not raised beyond necessity, therefore a resisting pressure container is unnecessary. 
[00 10] Furthermore at the time of low load operation of a fuel cell, surplus heat of a 
catalyzed combustion machine can be supplied to a fuel cell, a temperature reduction of 
the cell can be controlled, and, thereby, operation of a fuel cell can be continued and 
stabilized to the whole operation time. 
[0011] 

[Embodiment of the Invention] In the fuel cell generation-of-electrical-energy system 1 
shown in drawing 1 , as the fuel cell, it has the phosphoric acid fuel cell 2, and the 
operating temperature is 150 degrees C. The fuel cell 2 is what carried out the 
laminating of two or more eels 3, and each eel 3 has an electrolyte 4, and the air pole 
side configuration section 5 which sandwiches it and the fuel electrode side 
configuration section 6. The source 8 of air supply is connected to the entrance of each 
air pole side configuration section 5 through a duct 7, and the duct 9 for wastewater is 
connected to the outlet. The duct 12 for discharging the superfluous hydrogen and the 
steam which the hydrogen reservoir 11 was connected to the entrance of the fuel 
electrode side configuration section 6 through the duct 10, and were not contributed to a 
generation of electrical energy on the other hand at the outlet is connected. The duct 12 
is connected to the steam decollator 13, and the hydrogen exhaust port which is one 
outlet of the equipment 12, and the duct 10 between the hydrogen reservoir 11 and a eel 
3 are connected through the duct 15 which has the hydrogen circulating pump 14. The 
duct 16 for wastewater is connected to the outlet of another side of the steam decollator 
13. 

[0012] The output side of a fuel cell 2 is connected to a motor 18 through an electric wire 
17. 

[0013] The hydrogen reservoir 11 consists of a tank and a hydrogen storing metal alloy 
as hydrogen absorption material MH with which the tank was filled up. It is the Mg2 
nickel alloy and Mg97nickel3 which are Mg system alloy as the alloy. The alloy (a 
numerical unit is atomic %) etc. is used, and, for those hydrogen desorption temperature, 
for example, a Mg2 nickel alloy is about 250 degrees C and Mg97nickel3. An alloy is 
about 300 degrees C and is more expensive than the operating temperature of 150 
degrees C of a fuel cell 2. 

[0014] In the duct 10 between the hydrogen reservoir 11 and a eel 3, the about 11 
hydrogen reservoir is equipped with a cross valve 19, and the cross valve 19 and 
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catalyzed combustion machine 20 are connected through a duct 21. The catalyzed 
combustion machine 20 is equipped with platinum, palladium, etc., makes the hydrogen 
supplied from the hydrogen reservoir 11 under existence of the catalyst and the air 
supplied from the outside, i.e., oxygen, react as a catalyst, and generates the heat of 
combustion of about 250 - 300 degrees C of abbreviation corresponding to about 250 
which is the hydrogen desorption temperature of a hydrogen storing metal alloy - 300 
degrees C of abbreviation. One outlet of the catalyzed combustion machine 20 is 
connected to the hydrogen reservoir 11 through the 1st transfer way 22, and the outlet 
of another side is connected to the fuel cell 2 through the 2nd transfer way 23. 
[0015] The hydrogen reservoir 11, the catalyzed combustion machine 20, and the cross 
valve 19 are held in the incubation housing 24 which has vacuum insulation structure. 
Although the hydrogen reservoir 11 after operation termination of a fuel cell 2 is held at 
about 250 - 300 degrees C of abbreviation and depends the temperature maintenance on 
a season etc. with the incubation housing 24, it reaches in about 48 hours. Moreover, 
stripping to the outside of the system of the heat of combustion which the catalyzed 
combustion machine 20 generates is prevented by the incubation housing 24. 
[0016] As shown in drawing 2 , by the cross valve 19, at the time of the start up of a fuel 
cell 2, between the hydrogen reservoir 11 and the catalyzed combustion machine 20 is 
connected, and the hydrogen emitted from the hydrogen reservoir 11 is supplied to the 
catalyzed combustion machine 20 at it through a part of duct 10, a cross valve 19, and a 
duct 21. With the catalyzed combustion vessel 20, hydrogen burns, and the heat of 
combustion which is about 250 • 300 degrees C of abbreviation is mainly supplied to the 
hydrogen reservoir 11 as an object for hydrogen desorption through the 1st transfer way 
22, and the surplus heat is supplied to a fuel cell 2 as an object for preheatings through 
the 2nd transfer way 23. In this case, since the temperature of heat of combustion is 
about 1.7 of the operating temperature of a fuel cell 2 - a twice as many abbreviation as 
this, it preheats that cell 2 quickly. 

[0017] If the amount of emission hydrogen from the hydrogen reservoir 11 increases and 
it fully preheats a fuel cell 2, as shown in drawing 3 , since between the hydrogen 
reservoir 11 and a fuel cell 2 is connected by the cross valve 19 and the emission 
hydrogen from the hydrogen reservoir 11 is supplied by this also to a fuel cell 2 through 
a duct 10, the operation will be started, and the output will be supplied to a motor 18. 
[0018] As shown in drawing 4 , at the time of low load operation of a fuel cell 2, the 
surplus heat of the catalyzed combustion machine 20 is supplied to a fuel cell 2 through 
the 2nd transfer way 23, and the temperature reduction of the cell 2 is controlled. 
Thereby, operation of a fuel cell 2 can be continued and stabilized to the whole operation 
time. 

[0019] In addition, a spare heater may be formed in the hydrogen reservoir 11 as an 
additional heat source at the time of the ability to ask for the heat source for urgent at 
the time of the temperature fall by prolonged neglect, and too much hydrogen 
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desorption speed of response etc. 
[0020] 

[Effect of the Invention] According to this invention, by constituting as mentioned above, 
the startability of a fuel cell can be good, and can attain small lightweight- ization of a 
hydrogen reservoir, and the fuel cell generation-of-electrical-energy system which can 
perform operation further continued and stabilized in the whole operation time can be 
offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the schematic diagram of a fuel cell generation-of-electrical-energy 
system. 

[Drawing 2] It is a schematic diagram at the time of the start up of a fuel cell 
generation-of-electrical-energy system. 

[Drawing 3] It is a schematic diagram at the time of steady operation of a fuel cell 
generation-of-electrical-energy system. 

[Drawing 4] It is a schematic diagram at the time of low load operation of a fuel cell 
ge ner a tion - of - e le ctr ical - e ne r gy sy ste m . 
[Description of Notations] 

1 Fuel cell generation-of- electrical-energy system 

2 Phosphoric acid fuel cell 

11 Hydrogen reservoir 

20 Catalyzed combustion machine 

MH Hydrogen absorption material 
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